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ABSTRACT: Basketball is a game of opposition and cooperation where the work undertaken by players goes from activities such 
as walking to running and high intensity sprints, making it relevant to study the explosive ability to perform actions, such as sprint. 
The goal set out with this study was to analyze the speed in basketball, its repeated sprints, to assess the progress in the speed of the 
athletes sprinting, determining the number of sprints that the players can make with maximum intensity until they reach the onset of 
fatigue, thus predicting their ability to perform repeated high intensity sprints during the competition. Two women's basketball 
senior athletes were used, to whom the sprint test was applied, with 10 repetitions of 25 m and change of direction. The principal 
findings achieved showed that in both athletes, there was a gradual increase in runtime in the initial phase of the test, which was 
followed by a subsequent decrease as a consequence of adaptation. From about the middle of the test, the athletes had higher execu-
tion times which were related to the fatigue. These values  decreased again, remaining more or less stable until the end of the test.
INTRODUCTION 
In sports, the player seeks, through his body, which is both subject 
and object of the action, to play on time in order to modify the 
actions to better adapt to the environment (Stornes, 2001). 
In this context, the motor speed is understood as a human capacity 
that determines the athletes’ performance in sporting movements, 
and it is a revenue factor to which it’s been given great im-
portance (Ulrich & Reeve, 2005). Coaches and researchers have 
focused their concerns, not only to forms of expression that char-
acterize it, but also to how to turn them into inducers of efficiency 
and effectiveness of the action sports. The contribution of speed to 
the results varies according to the demands of each sport. 
Team games are modalities that are characterized by complex 
relations of opposition and cooperation stemming from the objec-
tives of the players and teams in conflict and the knowledge they 
have of the game, of themselves and of the opponent (Gustafsson, 
Holmberg, & Hassmen, 2008). The work done by sports’ practi-
tioners, goes from activities such as walking, running and high 
intensity sprints thus becomes very important to study the ability 
to perform explosive activities, such as the sprints. 
In this context, the concept of velocity clearly goes beyond the 
classical conception that defines it as the ability to perform motor 
actions in the shortest possible time (Southard, 2002). A problem 
can, therefore, be faced. A problem of how to adapt the speed to 
the tasks that has to be performed. In sports that are part of this 
particular group, it is constantly demanded a combination of 
speed and efficiency in the task, and this implies the assumption 
of the importance of the unity of the perceptual system and the 
speed of accomplishment. 
For example, the race of the players in team games, it can be seen 
that it isn’t linear or is the target known in advance (Smith, Bel-
lamy, & Collins, 2001). Practitioners are faced with many differ-
ent "goals" to achieve throughout the game, so the development of 
speed has become more complex. In fact, the demonstration of 
velocity derives not only from the brevity of response to stimuli or 
speed sign, but also from the time required for identification, 
treatment of information and rapid recognition and evaluation of 
the complex situations in the game. As maintained, on the pro-
cessing of information, the time spent performing is more im-
portant than the quantity or quality of the actions (Dodds, 
Henninger, & Patton, 2003). 
In what team games is concerned, the training of speed through 
exercises in which it is specified that the proposed task is per-
formed in the shortest time possible is necessary but not enough 
for the effect of training to be oriented in the desired manner. In 
addition to run faster you should run well, that is, on an adjusted 
basis. 
For most of sports, athletic performance is primarily limited by 
the speed with which practitioners perform their tasks or motor 
gestures. From nowadays research point of view, reacting faster, 
making the movements faster, conditions the athletic performance 
and, ultimately, it’s one of the most important success factors in 
sports performance. 
Since basketball is a sport that requires efforts of intermittent 
nature, it seems that speed, especially the sprints made during the 
game, is of crucial importance for its outcome. In team games two 
issues must be consider: the training of speed-related actions 
made  in confined spaces, such as jumping, braking, changing 
direction, passes, releases, and other acyclic activities; and the 
training of speed repetition, more related to cyclical activities, 
produced in wider spaces, such as race with and without the ball. 
Taking into account that the players’ performance during a match 
lasts for a considerable period of time, it is not enough to be fast. 
You must be so many times without losing effectiveness. Thus 
one of the concerns at the level of training is to predispose the 
player to repeat the performance of fast actions throughout the 
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game without decreasing the speed of achievement dramatically 
due to fatigue (Carolin, 2005). 
Throughout the game the player is required to run different 
movements, these have to be performed in a short time, given the 
limited time of attack. 
The velocity ability is often mistaken by the "sprint" capacity. The 
"sprinter" would thus be the prototype for the athlete who requires 
the speed capability considering both the forward speed as the 
component type of speed capability. This is obviously incorrect 
since the concept of speed as part of the motor skills goes beyond 
the simple concept of movement. Thus, speed can be considered 
as "the ability to obtain, according to cognitive processes, the 
maximum movement strength and neuromuscular system func-
tionality, a maximum speed of reaction and movement in certain 
circumstances" (Southard, 2002). 
In sports the speed ability rarely presents itself in its purest form. 
It often appears related to the strength and/or resistance, which 
makes it difficult to present a well-based definition of speed with 
strength and speed endurance. However, as stated by (Fowles, 
2006), "speed ends where fatigue begins,", so called endurance 
speed, should be considered a component of the endurance and 
not a component of the speed. 
One can therefore say that training the speed capability is com-
plex, which sometimes requires the use of complex exercises that 
allow you to train simultaneously several components of speed 
and other related capabilities. Thus, exercises based on different 
types of jump, not only lead to a higher speed jump, but also to an 
increase in the ability to sprint, or to launch, because the speed 
induced in extensor muscles of the leg with this type of exercise is 
an important factor for the performance in these subjects. 
In team games the ability to sprint at maximum or near maximum 
speed is quite important in several distances. An athlete can be 
very good in the short sprints and not so good when sprinting at 
maximum speed and the other way around. So, it is important to 
understand the importance of the qualities of the sprint to deter-
mine the emphasis that should be given to each one during the 
training process. 
In order to achieve an effective adaptation of the speed training it 
is essential to require to the performer high concentration and 
maximum commitment to the task at hand. Compliance with this 
requirement is critical, because the exercise only induces the 
adaptation desired if it causes a request for a significant number of 
motor units, which, in turn, demand the maximum intensity in 
their implementation (Wallace & Janz, 2009). 
To this effect, it is necessary to take into account some conditions: 
- It is appropriate to make the speed workout at the beginning of 
the session, after an adequate warm-up. The speed of development 
should take place under conditions of relative nerve and muscle 
freshness. When fatigue starts to settle in, the excitability of the 
neuromuscular system decreases, causing a reduction of intramus-
cular and intermuscular coordination and with it a decrease in the 
efficiency of movement. 
- The exercises should be performed during short periods of time, 
up to 10 seconds. 
- The recovery period should be long, lasting for more than five 
times the duration of the exercise, to enable a full recovery, and 
thus creating conditions for the systems involved for another 
repetition or new exercises’ series in a new regime of maximum 
intensity. 
The sprints are frequently asked for during a basketball game 
alternating with other activities and technical gestures. With the 
repetition of sprints, speed tends to gradually decrease due to the 
emergence of fatigue. Thus, the relevance of this work is due to 
the fact that the test enables to determine the number of sprints 
that an athlete can perform at a maximum intensity until the fa-
tigue emerges, thus being able to predict their ability to perform 
repeated high intensity sprints throughout the competition (Saenz-
Lopez, Ibanez, & Gimenez, 2005). 
The objective set out with this study was to examine, through the 
sprint test, when athletes start feeling fatigued so that can prepare 
a specific training for this age group. 
 
METHODS 
The sample consisted of two female basketball players, at an 
average age of 18.5. The athletes have an average of five years 
practice of this sport and belong to the senior level. Due to the 
small number of athletes, case analysis was done, comparing the 
results of each of them. 
Prior to the testing day, the investigators travelled to a team train-
ing in order to deliver to all athletes the written instructions, fol-
lowed by an oral explanation of all assumptions, procedures and 
objectives of the test that would be applied to them. There was no 
need for parents’ consent because the athletes were over 18. 
The evaluations were carried out in the morning, during a training 
practice in the Easter holiday and were held in the sports hall. As 
things to take into account before applying the test, it was neces-
sary to fulfil some assumptions, such as: 
- The athletes were told to have breakfast 2-3h prior to the test; 
- The athletes were also warned not to exercise and not to ingest 
alcoholic substances or substances containing caffeine in the 24 
hours preceding the application of the tests; 
- The athletes should drink 1 L of water about 1h to 1h30min 
before performing the test in order to ensure the necessary hydra-
tion; 
- The athletes should run the test with minimum clothing; 
- Athletes should make a warm-up, which should include running, 
sprints (with a route identical to the test so that there is a familiari-
ty with the route) and stretching, followed by a 5 minutes’ rest. 
For this study, the running time is related not only to the position 
occupied by the players, but also by the duration of their partici-
pation in the game. The sprint distance goes from 5 to 20-25 m. 
The athletes begin the test by performing a sequence in which, at 
the given signal, they start by making a jump over two flags, 
followed by a 25 m sprint. When reaching half of this distance, it 
takes place a change of direction, the first one to the right side and 
then alternately to the left and right. After the sprint, the athletes 
return to the starting point, taking 20 seconds, which corresponds 
to the period of active recovery. 
Each athlete performed 10 repetitions of this sequence, and in 
each one they had the performance timed from 0 to 25 m. 
As material necessary for the application of the test, two stop-
watches, cones and record sheets were used. 
The elements responsible for implementing the test had specific 
tasks during its course. Initially, the material was disposed and 
then it was followed by a brief explanation of the test execution. 
During the test one of the elements of the team was responsible 
for the shooting and remaining two had the responsibility to con-
trol the time of each repetition (each with a stopwatch), as well as 
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to register it on the sheet. For greater precision, two stopwatches 
were used, and then calculated the average of the values achieved. 
After obtaining the results an individual graph for each athlete 
was done, in order to express the evolution of their performance 
in the set of 10 repetitions, relating each sprint to the time spent 
on its accomplishment. 
The analysis of these data allows to subsequently verifying the 
ability of each athlete to perform repeated sprints at a maximum 
intensity until they feel the fatigue, in a situation close to the 
actual game. 
In order to proceed with the analysis of the results Microsoft 
Excel and Windows software were used, where it was made a 
descriptive analysis of the time of each sprint, as well as the aver-
age for each athlete. 
 
RESULTS 
As far as the results is concerned, a descriptive analysis was used 
that the first athlete presents a progressive increase in the execu-
tion time until the fourth sprint, thenceforth there is a decrease, 
but only in the following two sprints (5.° and 6.º sprint). Then 
there is a further increase in the exercise’s execution time (sprint 
7), just to fall later, but not significantly, and ending with a slight 
increase. 
In the second athlete it was also observed an initial progressive 
increase in the time of execution until the third sprint. This time 
decreases sharply from the 3rd to the 4th sprint, before rising 
again in the next two. These performance values falls again until 
the penultimate sprint, subsequently there was a slight increase in 
the execution of the last sprint. 
As for the average time required to achieve the sprints, the second 
athlete, when compared to the first athlete, is relatively faster, 
since it presents a lower average time in the set of 10 sprints 
(athlete 1 = 6.177s; athlete 2 = 6.049s). 
Given the above results, both athletes, there is a gradual increase 
with respect to the runtime in the initial phase of the test. This 
increase is probably related to the phase of familiarization with 
the exercise, which is followed by a subsequent decrease as a 
consequence of adaptation to exercise. 
From about the middle of the test, the athletes have higher 
runtime values, related to the accumulation of fatigue. These 
values  decrease again, remaining more or less stable until the end 
of the test. This factor can be explained by the motivation gener-
ated in the athletes in the last moments of the test. 
The great change that occurred during the test might be related to 
the resilience of athletes, and their inconsistent provision may be a 
reflection of a large percentage of muscle fatigue. The effect of 
fatigue can be explained by the accumulation of lactate and the 
difficulty in re-synthesis of creatine phosphate, resulting in the 
accumulation of lactate in the muscles (Lamontagne-Lacasse, 
Nadon, & Goulet, 2011). As this re-synthesis occurs primarily by 
oxidative processes it can be suggested that the aerobic capacity is 
important for the sprints’ performance. 
As far as the training implications are concerned, this study that 
for the athletes to improve their resilience, they must work with 
the intensity they can endure until the onset of fatigue. To athlete 
1 it corresponds to sprint 6, and to athlete 2 sprint 4. Thus, it is 
important to individualize the training process of the two athletes, 
taking into account the similar values about the onset of fatigue. 
The results of this test can lead to, for example, the implementa-
tion of five high-intensity actions during the training, alternating 
with 5 actions of low intensity (it matches the number of actions 
that the athletes accomplished until they got fatigued). If it is 
intended to work in fatigue the number of repetitions to 7 can be 
increased, since both athletes presented rates of fatigue at this 
point. 
One option could be to organize the work circuit, which is com-
posed of 14 stations, where the athletes will perform five high-
intensity exercises, and 5 low-intensity exercises, alternately. The 
duration of the exercises could be 6 and 15 seconds respectively, 
corresponding to the time to provide the athletes for this test (long 
work/recovery). 
The aim of this type of exercise is to reduce, in the middle run, the 
athletes’ execution time. Thus, with reference to the inverted 
pyramid model, which favors the working of speed at an early 
stage, is important to initially reduce the execution time in the 
sprint, and later maintain this improvement in performance, re-
sistance. 
In a way to get more reliable and accurate times of execution, it 
should have been used photocells, but it was impossible in this 
test because of the scarcity of time to complete the work at hand. 
As a conclusion to the study, the properly train speed, ballistic 
movements are necessary as a high power output and a high rate 
of force development. The optimal use of these movements is not 
possible fatigue appears (Fowles, 2006). A fatigued muscle is has 
lower maximum force and worst maximum rates of production of 
strength and speed. Fatigue can also interfere with the movement 
patterns and increase the chance of injury. In some studies it was 
found that fatigue during exercise may explain the lack of adapta-
tion of parameters related to speed. 
The sprints become quite important in team games given the 
intermittent nature of the effort required. Thus, the results ob-
tained with these tests are crucial for targeting training specifical-
ly for the needs and particularities of each athlete. 
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